A Gram-stain-negative, rod-shaped, yellow-pigmented, gliding bacterial strain, designated S5-23-3 T , was isolated from a sediment sample of the Yellow Sea in China. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain S5-23-3 T was related to the 
The genus Winogradskyella, a member of the family Flavobacteriaceae, phylum Bacteroidetes, was originally created by Nedashkovskaya et al. (2005) with the description of three novel species to accommodate Gram-stain-negative, strictly aerobic, capable of forming network-like structures, nonendospore-forming, motile by gliding and rod-shaped bacteria. At the time of writing, the genus Winogradskyella comprises 22 recognized species (http://www.bacterio.net/ winogradskyella.html). Currently all members of the genus Winogradskyella have been isolated from marine environments and marine organisms, including the recently described species Winogradskyella damuponensis , Winogradskyella litorisediminis (Kang et al., 2013) , Winogradskyella psychrotolerans (Begum et al., 2013) , Winogradskyella pulchriflava , Winogradskyella undariae (Park & Yoon 2013) , Winogradskyella wandonensis (Park et al., 2014) , Winogradskyella crassostreae and Winogradskyella eckloniae (Kim et al., 2015) . In this study, the characterization of a novel bacterium of the genus Winogradskyella isolated from a sediment sample of the Yellow Sea in China is reported.
Strain S5-23-3 T was isolated from a marine sediment sample collected from the Northern Yellow Sea in China (38 03¢ N 122 13¢ E) during November 2012 (Zhang & Margesin, 2015 ) using a 0.1 m 2 modified Gray-O'Hara box corer. A sample of subsurface sediment (collected at 5 cm depth) was stored at À20 C until processing. Briefly, soil was shaken with sodium pyrophosphate solution and appropriate dilutions were then plated on marine agar 2216 (MA; Difco) at 25 C. One of the pure cultures was designated S5-23-3 T . The strain was routinely cultured on MA at 25 C for 2-3 days and stored as a suspension in skimmed milk (10 %, w/v) at À80 C. Winogradskyella arenosi JCM 15527 T (Romanenko et al., 2009) , Winogradskyella rapida CECT 7392 T (Pinhassi et al., 2009) and W. undariae KCTC 32261 T (Park & Yoon 2013) were obtained from JCM, CECT and KCTC, respectively. These three strains were used as reference strains and routinely grown on MA at 25 C for 2 days.
DNA was extracted and purified as described by Sambrook et al. (1989) . The 16S rRNA gene was amplified, cloned and sequenced according to previous protocols (Zhang et al., 2006 (Zhang et al., , 2011 (Tamura et al., 2013) . Phylogenetic trees were reconstructed by using the neighbourjoining (NJ) and maximum-likelihood (ML) algorithms using MEGA version 6.0. For the NJ and ML algorithms genetic distances were calculated by the Kimura two-parameter model (Kimura, 1980) and the pairwise deletion option was used. The resultant tree topologies generated from the two methods were evaluated by bootstrap analysis based on 1000 replicates. The reconstructed phylogenetic tree based on the NJ algorithm (Saitou & Nei, 1987) (Fig. 1) revealed that strain S5-23-3 T grouped with the members of the genus Winogradskyella and formed a coherent cluster with W. arenosi and W. rapida. This phylogenetic position was confirmed in the tree generated using the ML algorithm (Fig.  S1 , available in the online Supplementary Material).
Cell morphology was examined by phase-contrast microscopy (Â1000; Leitz Diaplan) of cells grown on MA at 25 C for 2 days. Motility was examined by microscopy (Â1000) and by observing spreading growth on MA soft agar (containing 0.3 % agar) plates (Süßmuth et al., 1987) . Gramstaining was tested by using the bioM erieux Gram-stain kit. Catalase activity was determined by bubble production in 
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Gaetbulibacter lutimaris 3 % (v/v) H 2 O 2 (1.08597; Merck) and cytochrome c oxidase activity was determined using 1 % (w/v) N,N,N¢,N¢-tetramethyl-p-phenylenediamine (87890; Sigma-Aldrich). Oxidative/fermentative metabolism of glucose was determined after 8 days at 25 C as described by Süßmuth et al. (1987) on Hugh and Leifson's OF basal medium (1 % glucose, 0.2 % peptone, 0.1 % yeast extract, 0.5 % NaCl, 0.02 % K 2 HPO 4 , 0.008 % bromothymol blue, 3 % agar) supplemented with sea salts (S9883; Sigma). Degradation of casein (using Hammarsten-grade casein as substrate), starch, pectin, polygalacturonic acid, CM-cellulose, alginic acid and agar was tested on MA plates supplemented with appropriate substrates (0.5 %, w/v) as described (Margesin et al., 2003) . Acid production was tested using marine oxidation-fermentation medium containing 1.0 % (w/v) carbohydrates and supplemented with sea salts (Leifson, 1963) . Degradation of DNA was tested on DNAse agar (Oxoid CM321) supplemented with 2 % (w/v) agar.
Growth on different media was assessed at 25 C on MA, trypticase soy agar (TSA) and R2A agar. Growth under anaerobic conditions was examined after 5 days of incubation at 25 C in an anaerobic jar [containing Anaerocult A (Merck) to produce anaerobic conditions] on MA supplemented with 10 mM KNO 3 . Growth under microaerophilic conditions was investigated at 25 C on MA after incubation in a microaerophilic atmosphere containing 8-10 % (v/v) carbon dioxide and 5-7 % (v/v) oxygen; this atmosphere was generated in sealed jars containing Anaerocult C (Merck). Growth at 1, 5, 10, 15, 20, 25, 30, 35, 40 and 45 C was assessed on MA and in marine broth (MB) with shaking at 150 r.p.m. Growth at pH 5, 6, 7, 8, 9 and 10 was determined at 25 C in MB buffered with acetic acid/sodium acetate (pH 5, 6) or Tris-HCl (pH 7-10; all pH values were verified after autoclaving) and growth was evaluated by measuring OD 600 after 4 and 7 days of incubation. Salt tolerance was assessed at 25 C on MA and in MB supplemented with 0-20 % (w/v) NaCl (using an increase in salt concentration of 2 %); growth was evaluated by measuring OD 600 after 4 and 7 days of incubation. The requirement for NaCl was tested in salt-free medium containing peptone (0.5 %) and yeast extract (0.1 %) as described (Zhang & Margesin, 2014) .
The presence of carotenoids was examined in extracts (acetone/methanol; 7 : 2, v/v) prepared from whole cells grown at 25 C as described by Alarico et al. (2002) and Margesin & Zhang (2013) . Absorption spectra were recorded spectrophotometrically. The presence of carotenoids was verified by absorption peaks at 453 and 480 nm in the spectra of the extracts of strain S5-23-3 T and all three reference strains. The presence or absence of flexirubin-type pigments was determined by flooding bacterial cells on a glass slide with 20 % (w/v) KOH (Bernardet & Bowman, 2006) . The absence of a colour change of the yellow cell biomass indicated the absence of flexirubin-type pigments. The pigmentation of strain S5-23-3 T was thus determined to be caused by carotenoid pigments. C for 2 days. All four strains shared similar growth behaviour and a sufficient amount of cells of comparable physiological age could be harvested from the third streak quadrant of the MA plates after cultivation under the applied conditions. The fatty acid methyl esters were extracted and prepared according to the standard protocol of the Sherlock Microbial Identification System (MIDI, version 6.1) (Sasser, 1990) , using the data bank TSBA6 for calculation. Fatty acid analyses were carried out by the Identification Service of the DSMZ, Braunschweig, Germany. The predominant cellular fatty acids (>10 % of the total fatty acids) of strain S5-23-3
T were iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH (Table 2) . Thus, the fatty acid profiles of strain S5-23-3
T resembled those of other Winogradskyella species Kang et al., 2013; Park & Yoon, 2013; Park et al., 2014) . However, strain S5-23-3
T contained a lower amount of anteiso-C 15 : 0 and higher amount of iso- Respiratory quinones were extracted and purified according to Collins (1985) and were analysed by HPLC (Wu et al., 1989) , using MK-6 from W. undariae KCTC 32261 T as a reference (Park & Yoon, 2013) . Strain S5-23-3
T contained MK-6 as the predominant menaquinone. This is in agreement with data reported for all described species of the genus Winogradskyella.
Analysis of polar lipids was carried out by the Identification
Service of the DSMZ according to the methods of Bligh & Dyer (1959) , Tindall (1990a, b) and Tindall et al. (2007) . Molybdatophosphoric acid, molybdenum blue, ninhydrin and a-naphthol were used to detect total lipids, phospholipids, aminolipids and glycolipids, respectively. The major polar lipids of strain S5-23-3
T were phosphatidylethanolamine, two aminolipids and two unidentified polar lipids (Fig. S2) . Moderate amounts of one aminophospholipid, one unidentified phospholipid and three unidentified polar lipids were also found. There were minor amounts of aminoglycolipid and two unidentified polar lipids. This characteristic lipid profile supported the affiliation of strain S5-23-3 T to the genus Winogradskyella. The polar lipid profiles of W. undariae KCTC 32261
T and strain S5-23-3 T exhibited some striking differences. The polar lipid profile of W. undariae KCTC 32261
T did not contain the aminophospholipid and aminoglycolipid of strain S5-23-3 T (Park & Yoon 2013) . And the polar lipid profile of W. thalassocola KMM 3907 T (the type species of the genus Winogradskyella) did not contain two of the lipids, the aminoglycolipid or aminophospholipid of strain S5-23-3 T (Nedashkovskaya et al., 2012) .
The DNA G+C content was determined using the thermal denaturation method (Marmur & Doty, 1962) using Escherichia coli K12 as a calibration standard. The genomic DNA G +C content of strain S5-23-3 T was 36.1 mol%, which is within the range reported for the type strains of other Winogradskyella species (Nedashkovskaya et al., 2012; Kang et al., 2013; Kim et al., 2013 Kim et al., , 2015 Park & Yoon 2013 (Nedashkovskaya et al., 2005 (Nedashkovskaya et al., , 2012 Pinhassi et al., 2009; Kang et al., 2013; Park & Yoon 2013; Kim et al., 2015) .
DNA-DNA hybridizations were done by the liquid renaturation method (De Ley et al., 1970) as modified by Huss et al. (1983 All these values were well below the 70 % cut-off point recommended for the assignment of strains to the same genospecies (Wayne et al., 1987) .
On the basis of morphological, physiological and chemotaxonomic characteristics, together with phylogenetic analysis of the 16S rRNA gene sequence, strain S5-23-3 T represents a novel species of the genus Winogradskyella, for which the name Winogradskyella sediminis sp. nov. is proposed.
Description of Winogradskyella sediminis sp. nov.
Winogradskyella sediminis (se.di'mi.nis. L. gen. n. sediminis of sediment).
Cells are Gram-stain-negative rods, 0.7-0.8Â3 µm in size after 2 days at 25 C on MA, often in pairs. Motile by gliding. Colonies on MA are yellow, shining, circular and with entire margins. Carotenoid pigments are present, but À, negative; W, weak. All strains are motile by gliding and positive for aerobic and microaerophilic growth, carotenoid pigments, cytochrome c oxidase, catalase, in API ZYM, API 20E and API 20NE systems for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, hydrolysis of aesculin and gelatin, and on agar plates supplemented with appropriate substrates for degradation of DNA, starch and alginic acid. All strains are positive in API 20NE system (supplemented with sea salts) for assimilation of D-glucose, D-mannose, D-mannitol and maltose, in API 50CH (supplemented with sea salts) for oxidation of D-glucose, D-mannose, D-mannitol, maltose, amidon and glycogen, and acid production from mannose, maltose, mannitol and glucose. All strains are negative for flexirubin-type pigments, anaerobic growth, growth on R2A and TSA, in API ZYM, API 20E and API 20NE systems for reduction of nitrate to nitrite, urease, cystine arylamidase, trypsin, a-chymotypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-bglucosaminidase, a-mannosidase, a-fucosidase, arginine dihydrolase, lysine dihydrolase, ornithine dihydrolase, tryptophane deaminase, indole production, H 2 S production and citrate utilization, and on agar plates supplemented with appropriate substrates for degradation of pectin, polygalacturonic acid, CM-cellulose and agar. All strains are negative in API 20NE system (supplemented with sea salts) for assimilation of capric acid and fermentation of glucose, in API 50CH (supplemented with sea salts) for oxidation of 
flexirubin-type pigments are not. Grows under aerobic and microaerophilic conditions, but unable to grow under anaerobic conditions. Grows at 1-30 C on MA and in MB (fastest growth at 30 C). Grows at 25 C in buffered MB at pH 6-8 (optimal growth at pH 7-8). Cannot grow in seasalts-free medium supplemented with NaCl only. Grows in the presence of 2-6 % (w/v) NaCl in MB. Cannot grow on R2A agar or on TSA at 25 C. Positive for degradation of DNA, casein (Hammarsten grade), starch and alginic acid on agar plates supplemented with appropriate substrates. Negative for degradation of pectin, polygalacturonic acid, CM-cellulose and agar on agar plates supplemented with appropriate substrates. Positive for cytochrome c oxidase, catalase, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase, naphthol-AS-BI-phophohydrolase, and hydrolysis of aesculin and gelatin in API ZYM, API 20E and API 20NE systems. Negative for nitrate reduction to nitrite, urease, cystine arylamidase, trypsin, a-chymotypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, bglucosidase, N-acetyl-b-glucosaminidase, a-mannosidase, a-fucosidase, arginine dihydrolase, lysine dihydrolase, ornithine dihydrolase, tryptophane deaminase, indole production, H 2 S production and citrate utilization in API ZYM, API 20E and API 20NE systems. Positive for assimilation of D-glucose, D-mannose, D-mannitol, maltose; weak assimilation of adipic acid, malic acid, trisodium citrate and phenylacetic acid; negative for assimilation of potassium gluconate and capric acid in API 20NE supplemented with sea salts. Montero-Calasanz et al. (2013) summed features are groups of two or three fatty acids that are treated together for the purpose of evaluation in the MIDI system and include both peaks with discrete ECLs as well as those where the ECLs are not reported separately. Summed feature 1 consists of C 13 : 0 3-OH and/or iso-C 15 : 1 H; summed feature 3 consists of iso-C 15 : 0 2-OH and/or C 16 : 1 !7c.
production from lactose, sucrose, trehalose, inositol, rhamnose, salicin, raffinose, sorbose, sorbitol, ribose, D-arabinose and cellobiose. The predominant cellular fatty acids are iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 15 : 0 3-OH and iso-C 17 : 0 3-OH. The polar lipid profile contains phosphatidylethanolamine, two aminolipids, one aminoglycolipid, one aminophospholipid, one unidentified phospholipid and seven unidentified polar lipids. The predominant menaquinone is MK-6.
The type strain is S5-23-3 T (=LMG 28075 T =DSM 28134 T ) and was isolated from marine sediment collected in the Yellow Sea in China. The genomic DNA G+C content of the type strain is 36.1 mol%.
